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Wkh surfhvv ri vdwhoolwh uhprwh vhqvrulqj xvxdoo| lv lqglfdwhg e| yhu| odujh gdwd
vhwv/ kljk0glphqvlrqdo gdwd vsdfhv dqg fruuhodwhg dqg qrlv| gdwd1 Wkhvh idfwv
suhihu wkh dssolfdwlrq ri qhxudo pdsv iru lqyhvwljdwlrqv1 Wkhuhe| wkh| pd|
xvhg dv suhsurfhvvlqj wrrov dv zhoo dv �qdo dssolfdwlrqv ^4/ 43`1

Vhoi0rujdql}lqj pdsv +VRP, ^;` dv vshfldo nlqg ri qhxudo pdsv surmhfw gdwd
iurp vrph +srvvleo| kljk0glphqvlrqdo, lqsxw vsdfh Y � ?GY rqwr d srvlwlrq lq
vrph rxwsxw vsdfh/ vxfk wkdw d frqwlqxrxv fkdqjh ri d sdudphwhu ri wkh lqsxw
gdwd vkrxog ohdg wr d frqwlqxrxv fkdqjh ri wkh srvlwlrq ri d orfdol}hg h{flwd0
wlrq lq wkh qhxudo pds14 Wklv surshuw| ri qhljkerukrrg suhvhuydwlrq ghshqgv
rq dq lpsruwdqw ihdwxuh ri wkh VRP/ lwv rxwsxw vsdfh wrsrorj|/ zklfk kdv wr
eh vshfl�hg sulru wr ohduqlqj1 Xvxdoo| wkh rxwsxw vsdfh D ri wkh VRP lv d GD0
glphqvlrqdo uhfwdqjxodu julg1+k|shufxeh,1 Li wkh wrsrorj|/ l1h1 glphqvlrqdolw|
dqg hgjh ohqjwk udwlrv/ ri D grhv qrw pdwfk wkdw ri wkh gdwd vkdsh/ qhljkeru0
krrg ylrodwlrqv duh lqhylwdeoh ^45`1 D kljkhu ghjuhh ri wrsrorj| suhvhuydwlrq/
lq jhqhudo/ lpsuryhv wkh dffxudf| ri wkh pds ^6`1

Lq wkh suhvhqw sdshu zh frqvlghu wkh dgydqwdjhv dqg olplwv ri wkh VRP
iru dssolfdwlrqv lq vdwhoolwh uhprwh vhqvrulqj surfhvvlqj v|vwhpv dqg jlyh vrph
yduldqwv wr lpsuryh wkh shuirupdqfh ri wkh VRP1 Wkhuhe| zh hpskdvl}h wkh
dvshfw ri d frqwlqxrxv pdsslqj/ l1h1 wkh frqwuro ri wkh wrsrorj| suhvhuydwlrq1

2� 5��t @t ALTL*L}) �hitih��?} �@Tt

Zh uhtxluh wkdw wkh rxwsxw vsdfh D lq VRP lv d GD0glphqvlrqdo uhfwdqjxodu
julg ri Q qhxurqv u zklfk fdq lq sulqflsoh eh ri dq| glphqvlrqdolw|/ ru fdq
h{whqg wr dq| glphqvlrq dorqj lwv lqglylgxdo gluhfwlrqv1 Wklv fdq eh fdvw
lq d irupdo zd| e| zulwlqj wkh rxwsxw vsdfh srvlwlrqv dv u @ +l4> l5> l6> ===,/
4 ? lm ? qm zlwk Q @ q4 � q5 � === 15 Dvvrfldwhg wr hdfk qhxurq u 5 D/ lv d
zhljkw yhfwru z

u
lq Y 1 Wkh pds �Y$D lv uhdol}hg e| d zlqqhu wdnh doo uxoh

�Y$D = y :$ v @ dujplq
u5D

ny�zun +4,
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zkhuhdv wkh edfn pdsslqj lv gh�qhg dv �D$Y = u :$ zu1 Erwk ixqfwlrqv
ghwhuplqh wkh pds P @ +�Y$D>�D$Y, uhdol}hg e| wkh qhwzrun1 Doo gdwd
srlqwv y 5Y zklfk duh pdsshg rqwr wkh qhxurq u shuirup lwv +pdvnhg, uhfhswlyh
�hog 
u1 Wr dfklhyh wkh pdsP/ VRPv dgdsw wkh srlqwhu srvlwlrqv zlwk uhvshfw
wr d suhvhqwhg vhtxhqfh ri gdwd srlqwv y 5Y vhohfwhg dffruglqj wr wkh gdwd
glvwulexwlrq S +Y,=

7zu
@ �k

uv
+y�z

u
, = +5,

kuv lv wkh qhljkerukrrg ixqfwlrq ghshqglqj rq wkh ehvw pdwfklqj qhxurq df0

fruglqj wr +4,/ xvxdoo| fkrvhq wr eh ri Jdxvvldq vkdsh= kuv @ h{s
�
�
nu�vn5

5�5

�
1

Wrsrorj| suhvhuydwlrq lq VRPv lv xqghuvwrrg dv suhvhuylqj ri wkh frqwl0
qxlw| ri wkh pdsslqj iurp wkh lqsxw vsdfh rqwr wkh rxwsxw vsdfh/ h{dfwo|
vsrnhq= lw lv htxlydohqw wr wkh frqwlqxlw| ri P ehwzhhq wkh wrsrorjlfdo vsdfhv
zlwk surshuo| fkrvhq phwulf lq erwk P dqg Y 1 Ehfdxvh ri wkh odfn ri vsdfh
zh uhihu wr ^45` iru d ghwdlohg frqvlghudwlrq1 Wkh wrsrorj| suhvhuylqj surshuw|
rqh fdq xvh iru lpphgldwho| hydoxdwlrqv ri wkh uhvxowhg pds/ iru lqvwdqfh iru
lqwhusuhwdwlrq dv froru vsdfh dv ghprqvwudwhg lq vhf1 61 1 Rq wkh rwkhu kdqg
wrsrorj| suhvhuydwlrq doorzv wkh dssolfdwlrqv ri lqwhusrodwlqj vfkhphv olnh wkh
sdudphwul}hg VRP +SVRP, ^44` ru lqwhusrodwlqj VRP +L0VRP, ^8`1 Vhyhudo
dssurdfkhv zhuh ghyhorshg wr mxgjh wkh ghjuhh ri wrsrorj| suhvhuydwlrq iru d
jlyhq pds1 Khuh zh vkruwo| jlyh d yduldqw �S ri wkh zhoo nqrzq wrsrjudsklf
surgxfw S ^6` zklfk xvhv/ lqvwhdg ri wkh Hxfolghdq glvwdqfhv ehwzhhq wkh zhljkw
yhfwruv/ wkh uhvshfwlyh glvwdqfhv gJY +zu

>z
u
3 , ri plqlpdo sdwk ohqjwk lq wkh lq0

gxfhg Ghodxqd|0judsk JY ri wkhzu1 JY fruuhvsrqgv wr wkh Yrurqrl whvvhoodwlrq
ri Y e| wkh pdvnhg uhfhswlyh �hogv 
u1 Gxulqj wkh frpsxwdwlrq ri �S iru hdfk
qrgh u wkh vhtxhqfhv qDm +u, ri m0wk qhljkeruv ri u lq D dqg qYm +u, ghvfulelqj
wkh m0wk qhljkeru ri zu/ kdyh wr eh ghwhuplqhg1 Wkhvh vhtxhqfhv dqg ixuwkhu
dyhudjlqj ryhu qhljkerukrrg rughuv m dqg qrghv u �qdoo| ohdgv wr

�S @
4
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z
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+u,

�
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u>qDo +u,
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gD
�
u>qYo +u,

�
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D = +6,

�S fdq wdnh rq srvlwlyh ru qhjdwlyh ydoxhv= Li �S ? 3 krogv wkh rxwsxw vsdfh lv
wrr orz0glphqvlrqdo/ lq frqwudvw li zh kdyh �S A 3 wkh rxwsxw vsdfh wrr kljk0
glphqvlrqdo1 Lq erwk fdvhv qhljkerukrrg uhodwlrqv duh ylrodwhg1 Rqo| li �S � 3
lv ydolg wkh rxwsxw vsdfh dssur{lpdwho| pdwfkhv wrsrorj| ri lqsxw gdwd1 Wkh
suhvhqw yduldqw �S ri wkh ryhufrphv wkh sureohp ri vwurqjo| fxuyhg pdsv zklfk
pd| eh mxgjhg wr eh qhljkerukrrg ylrodwlqj e| wkh ruljlqdo S / hyhq wkrxjk
wkh vkdsh ri wkh pds pljkw eh shuihfwo| mxvwl�hg ^45`1

2��� BhL��?} 5�� uLh 5|h�U|�hi �_@T|@|�L?

Wkh jurzlqj VRP +JVRP, dssurdfk lv dq h{whqvlrq ri wkh xvxdo VRP ^7`1 Lwv
rxwsxw D duh k|shufxehv zkhuhe| gxulqj wkh ohduqlqj surfhgxuh dgglwlrqdoo|
wr wkh zhljkw yhfwru ohduqlqj erwk wkh glphqvlrq dqg wkh uhvshfwlyh ohqjwk
udwlrv duh dgdswhg/ l1h1 zh doorz d yduldeoh ryhudoo glphqvlrqdolw| dqg yduldeoh
glphqvlrqv dorqj wkh lqglylgxdo gluhfwlrqv lq wkh k|shufxeh1

Wkh JVRP vwduwv iurp dq lqlwldo 50qhxurq fkdlq/ ohduqv dffruglqj wkh uhjx0
odu VRP0dojrulwkp/ dggv qhxurqv wr wkh rxwsxw vsdfh zlwk uhvshfw wr d fhuwdlq
fulwhulrq wr eh ghvfulehg ehorz/ ohduqv djdlq/ dggv djdlq/ hwf1/ xqwlo d suhvshfl0
�hg pd{lpxp qxpehu Qpd{ ri qhxurqv lv glvwulexwhg1 Gxulqj wklv surfhgxuh/
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wkh rxwsxw vsdfh wrsrorj| uhpdlqv wr eh ri wkh irup q4� q5 � ===/ zlwk qm @ 4
iru m A GD/ zkhuh GD lv wkh fxuuhqw glphqvlrqdolw| ri D16 Iurp wkhuh lw fdq
jurz hlwkhu e| dgglqj qrghv lq rqh ri wkh gluhfwlrqv zklfk duh douhdg| vsdqqhg
e| wkh rxwsxw vsdfh ru e| lqlwlol}lqj d qhz glphqvlrq1

Wklv ghflvlrq lv pdgh rq wkh edvlv ri wkh uhfhswlyh �hogv 
u 1 Zkhq uhfrq0
vwuxfwlqj y 5Y iurp qhxurq u/ dq huuru � @ y�z

u
uhpdlqv ghfrpsrvhg dorqj

wkh gl�huhqw gluhfwlrqv/ zklfk uhvxow iurp surmhfwlqj edfn wkh rxwsxw vsdfh
julg lqwr wkh lqsxw vsdfh D=

� @ y�zu @

GD[
l@4

dl+y,
zu.hl

�zu�hl

nzu.hl
�zu�hl

n
. y

3 +7,

Wkhuhe|/ hl ghqrwhv wkh xqlw yhfwru lq gluhfwlrq l riD17 Frqvlghulqj d uhfhswlyh
�hog 
u dqg ghwhuplqlqj wkhlu �uvw sulqflsoh frpsrqhqwv /SFD doorzv d ixuwkhu
ghfrpsrvlwlrq ri y31 Surmhfwlrq ri y3 rqwr wkh gluhfwlrq ri /SFD wkhq |lhogv
dGD.4+y,/

y
3 @ dGD.4+y,

/SFD

mm/SFDmm
. y

33= +8,

Wkh fulwhulrq iru wkh jurzlqj qrz lv wr dgg qrghv lq wkdw gluhfwlrq zklfk
kdv rq dyhudjh wkh odujhvw huuru +qrupdol}hg, h{shfwhg dpsolwxghv �dl=

�dl @

u
ql

ql . 4

[
y

m dl+y, mtSGD.4
m@4 d5m+y,

> l @ 4> ===> GD . 4 +9,

Diwhu hdfk jurzwk vwhs/ d qhz ohduqlqj skdvh kdv wr wdnh sodfh/ lq rughu wr
uhdgmxvw wkh pds1 Iru d ghwdlohg vwxg| ri dojrulwkp zh uhihu wr ^7`1

2�2� �@}?��U@|�L? �L?|hL* �? 5��

Wkh xvxdo VRP glvwulexwhv wkh srlqwhuv Z @ izuj dffruglqj wr wkh lqsxw
glvwulexwlrq= S +Y, � S +Z,

� zlwk wkh pdjql�fdwlrq idfwru � @ 5

6
18 �B�ji

j| B,� lq ^5` lqwurgxfhg d orfdo ohduqlqj sdudphwhu �
u
zlwk k�

ul 2 S +Y,p lq
+5, zklfk qrz uhdgv dv

7z
u
@ �

v
k
uv
+y�z

u
, = +:,

Wklv orfdo ohduqlqj uxoh ohdgv wr d uhodwlrq S +Y, � S +Z,
�3 zlwk �3 @

� +p. 4, dqg/ khqfh/ doorzv d pdjql�fdwlrq frqwuro1 Hvshfldoo|/ rqh fdq
dfklhyh d uhvroxwlrq �3 @ 4 zklfk pd{lpl}hv wudqvlqirupdwlrq ^</ 46`1
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Vdwhoolwhv ri ODQGVDW0WP w|sh surgxfh slfwxuhv ri wkh hduwk lq : gl�huhqw
vshfwudo edqgv1 Wkh jurxqg uhvroxwlrq lq phwhu lv 63�63 iru wkh edqgv 408 dqg
edqg :1 Edqg 9 +wkhupdo edqg, kdv d uhvroxwlrq ri 93�93 rqo| dqg/ wkhuhiruh/
lw lv riwhq gursshg1 Wkh vshfwudo edqgv uhsuhvhqw xvhixo grpdlqv ri wkh zkroh
vshfwuxp lq rughu wr ghwhfw dqg glvfulplqdwh yhjhwdwlrq/ zdwhu/ urfn irupdwlrqv
dqg fxowxudo ihdwxuhv ^45`1 Khqfh/ wkh vshfwudo lqirupdwlrq/ l1h1/ wkh lqwhqvlw| ri
wkh edqgv dvvrfldwhg zlwk hdfk sl{ho ri d ODQGVDW vfhqh lv uhsuhvhqwhg e| d
yhfwru y 5Y� ?GY zlwk GY @ 91 Wkh dlp ri dq| fodvvl�fdwlrq dojrulwkp lv wr
vxeglylgh wklv gdwd vsdfh lqwr vxevhwv ri gdwd srlqwv zklfk ehorqj wr d fhuwdlq
fdwhjru| fruuhvsrqglqj wr d vshfl�f ihdwxuh olnh zrrg/ lqgxvwuldo uhjlrq/ hwf1/
hdfk ihdwxuh ehlqj vshfl�hg e| d fhuwdlq surwrw|sh gdwd yhfwru1 Rqh zd| wr jhw
jrrg uhvxowv iru ylvxdol}dwlrq lv wr xvh d VRP glphqvlrq GD @ 6 ^:`1 Wkhq zh
duh deoh wr lqwhusuhw wkh srvlwlrqv ri wkh qhxurqv u lq wkh odwwlfh D dv yhfwruv
u @ f @ +u> j> e, lq wkh froru vsdfh F/ zkhuhe| u> j> e duh wkh lqwhqvlw| ri wkh
froruv uhg/ juhhq dqg eoxh ^:`1 Wklv dvvljqv froruv wr zlqqhu qhxurqv vr wkdw zh
hqg xs lpphgldwho| zlwk wkh svhxgr froru yhuvlrq ri wkh ruljlqdo slfwxuh iru
ylvxdo lqwhusuhwdwlrq1 Krzhyhu/ vlqfh zh duh pdsslqj wkh gdwd forxgv iurp d
90glphqvlrqdo lqsxw vsdfh rqwr d wkuhh0glphqvlrqdo froru vsdfh wkhuh pd| dulvh
glphqvlrqdo frq�lfwv dqg wkh ylvxdo lqwhusuhwdwlrq pd| idlo1 Xvxdoo|/ iru ylvxdo
lqwhusuhwdwlrq rqo| wkh edqg 5/ 6/ 7 duh xvhg zklfk phdqv d orvv ri lqirupdwlrq1

Lq wkh �uvw h{dpsoh zh lqyhvwljdwhg d slfwxuh ri wkh qruwk~hdvw uhjlrq ri
Ohls}lj91 Iru frpsdulvrq zh dovr wudlqhg vhyhudo xvxdo VRPv zlwk �{hg rxwsxw
vsdfhv dqg ghwhuplqhg wkh uhvshfwlyh �S~ydoxhv +6, zklfk duh ghslfwhg lq Wde1

41 Wkh wrsrjudsklf surgxfw �S suhihuv d rxwsxw vsdfh glphqvlrq GD ehwzhhq 5
dqg 61 Krzhyhu d fohdu ghflvlrq fdq qrw eh pdgh1 Dq dgglwlrqdo Judvvehujhu0
Surfdffld0dqdo|vlv ^9` |lhogv GJS

D � 4=:1 Khuh vkrxog eh phqwlrqhg wkdw zh
dssolhg lq wklv uxqv/ dv zhoo dv lq wkh ixuwkhu JVRP0vlpxodwlrqv/ lqvwhdg wkh
ruljlqdo ohduqlqj uxoh +5, wkh qhz rqh +:, wr dfklhyh d pd{lpxp ri wudqvlqiru0
pdwlrq dv srlqwhg rxw lq vhf15151 1

Wkh JVRP dojrulwkp zdv dssolhg lq vhyhudo uxqv +439 ohuqvwhsv, zlwk gli0
ihuhqw ydoxhv Qpd{1 Wkh rewdlqhg uhvxowv duh ghslfwhg lq Wde1 5 dqg Ilj1 4 1
Wkh dfklhyhg �S~ydoxhv duh ehwwhu wkdq wkh uhvshfwlyh ydoxhv iru wkh �{hg odwwlfh
vwuxfwxuhv1 Ixuwkhupruh/ iru doo qxpehuv Qpd{ ri pd{lpdo doorzhg qhxurqv/ zh
dfklhyhg dssur{lpdwho| wkh vdph vwuxfwxuh dqg wkh ohqjwk udwlr*v ri wkh hgjhv
vkrzv d jrrg djuhhphqw zlwk frqvlghudwlrqv ri wkh xvxdo sulqflsoh frpsrqhqw
dqdo|vlv +SFD, ri wkh gdwd vsdfh=

SLM|@�?i_ uhL4 N�`,wA�6�+5�ON�B5~,�A+N� O@**i�wi�T3�}c Bih4@?)

Q odwwlfh vwuxfwxuh �S

589 589 �3=4;<	 3=33945
589 49� 49 �3=3975	 3=33364
585 :� 9� 9 .3=35;5	 3=33357
589 7� 7� 7� 7 .3=3;49	 3=336;:

Wdeoh 4= Wdeoh ri wkh wrsrjudsklf surgxfw �S iru gl�huhqw exw �{hg rxwsxw
vsdfhv iru wkh ODQGVDW vdwhoolwh lpdjh ri Ohls}lj1 Iru hdfk vwuxfwxuh ryhu 6
uxqv zdv dyhudjhg1
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hy @ +5:7=39> :9=4<> 6<=:;> 44=<5> ;=5:> 9=5;,W +;,

dv wkh yhfwru ri wkh uhvshfwlyh hljhqydoxhv1 Krzhyhu/ lq jhqhudo/ wkh xvxdo exw
olqhdu SFD idlov/ dv vkrzq lq vhfrqg h{dpsoh1 Lw lv djdlq d ODQGVDW0vfhqh/
exw qrz iurp wkh Frorudgr0duhd:1 Wkh uhvshfwlyh SFD |lhogv

hy @ +7=<6454> 3=9;6;> 3=5<37:> 3=387:7> 3=35575> 3=34:6:,W +<,

vxjjhvwlqj dq rqh0glphqvlrqdo vwuxfwxuh/ zkhuhdv d Judvvehujhu0Surfdffld0
dqdo|vlv ^9` jlyhv GJSD � 6=47471 Wkh JVRP jhqhudwhv d 45 � : � 6 odwwlfh

vwuxfwxuh +Qpd{ @ 589, zklfk fruuhvsrqgv wr d �S 0ydoxh ri 3=33<8 lqglfdwlqj
djdlq d jrrg wrsrorj| suhvhuydwlrq1

+iuihi?Uit

^4` P1 I1 Dxjxvwhlmq/ N1 D1 Vkdz/ dqg U1 M1 Zdwvrq1 D vwxg| ri qhxudo
qhwzrun lqsxw gdwd iru jurxqg fryhu lghqwl�fdwlrq lq vdwhoolwh lpdjhv1 Lq
V1 Jlhohq dqg E1 Ndsshq/ hglwruv/ Surf1 LFDQQ*<6/ Lqw1 Frqi1 rq Duwl�fldo
Qhxudo Qhwzrunv/ sdjhv 4343~4346/ Orqgrq/ XN/ 4<<61 Vsulqjhu1

^5` K10X1 Edxhu/ U1 Ghu/ dqg P1 Khuupdqq1 Frqwuroolqj wkh pdjql�fdwlrq
idfwru ri vhoi~rujdql}lqj pdsv1 Qhxudo Frpsxwdwlrq/ ;+7,=:8:~::4/ 4<<91

^6` K10X1 Edxhu dqg N1 U1 Sdzho}ln1 Txdqwli|lqj wkh qhljkerukrrg suhvhuyd0
wlrq ri Vhoi0Rujdql}lqj Ihdwxuh Pdsv1 LHHH Wudqv1 rq Qhxudo Qhwzrunv/
6+7,=8:3~8:</ 4<<51

^7` K10X1 Edxhu dqg W1 Yloopdqq1 Jurzlqj d K|shufxelfdo Rxwsxw Vsdfh lq
d Vhoi~Rujdql}lqj Ihdwxuh Pds1 LHHH Wudqvdfwlrqv rq Qhxudo Qhwzrunv/
;+5,=54;~559/ 4<<:1

^8` M1 Jrsshuw dqg Z1 Urvhqvwlho1 Wkh frqwlqxrxv lqwhusrodwlqj vhoi0
rujdql}lqj pds1 Qhxudo Surfhvvlqj Ohwwhuv/ 8+6,=4;8~<5/ 4<<:1

^9` S1 Judvvehujhu dqg L1 Surfdffld1 Pdhvxulqj wkh vwudqjhqhvv ri vwudqjh
dwwudfwruv1 Sk|vlfd/ <G=4;<~53;/ 4<;61

^:` P1 K1 Jurvv dqg I1 Vhlehuw1 Ylvxdol}dwlrq ri pxowlglphqvlrqdo lpdjh gdwd
vhwv xvlqj d qhxudo qhwzrun1 Ylvxdo Frpsxwhu/ 43=478~48</ 4<<61

^;` W1 Nrkrqhq1 Vhoi0Rujdql}lqj Pdsv1 Vsulqjhu/ Ehuolq/ Khlghoehuj/ 4<<81
+Vhfrqg H{whqghg Hglwlrq 4<<:,1

.A�@?!t |L �� ��}�t|i��? EN?��ih�|) Lu �L*Lh@_L� uLh ThL��_�?} |��t �4@}i�

Q
pd{

odwwlfh vwuxfwxuh �S

45; 45� 8� 5 3=337:
589 47� 9� 6 3=3383
845 48� 9� 7 3=3384

Wdeoh 5= Wdeoh ri wkh uhvxowv ri vhyhudo JVRP0uxqv iru wkh slfwxuh ri Ohls}lj1
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Iljxuh 4= Svhxgr0froru lpjdjhv ri ODQGVDW0WP vl{0edqg vshfwudo lpdjhv=
deryh 0 Ohls}lj lpdjh xvlqj wkh :�9�9 vwdqgdug VRP +ohiw, dqg wkh 47�9�6
JVRP0vroxwlrq> erwwrp 0 Frorudgr lpdjh xvlqj wkh vwdqgdug svxhgr0froru
yl}xdol}dwlrq xvlqj rqo| edqgv 5/ 6/ 7 +ohiw, dqg wkh 45� :� 6 JVRP0vroxwlrq>

^<` U1 Olqvnhu1 Krz wr jhqhudwh pdsv e| pd{lpl}lqj wkh pxwxdo lqirupdwlrq
ehwzhhq lqsxw dqg rxwsxw vljqdov1 Qhxudo Frpsxwdwlrq/ 4=735~744/ 4<;<1

^43` H1 Phuhq|l1 Vhoi0rujdql}lqj DQQ iru sodqhwdu| vxuidfh frpsrvlwlrq uh0
vhdufk1 Lq P1 Yhuoh|vhq/ hglwru/ Surfhhglqjv HVDQQ*<;/ sdjhv 4<:~535/
Euxvvhov/ Ehojlxp/ 4<<;1 G0idfwr sxeolfdwlrqv1

^44` K1 Ulwwhu1 Sdudphwul}hg vhoi0rujdql}lqj pdsv1 Lq V1 Jlhohq dqg E1 Ndsshq/
hglwruv/ Surf1 LFDQQ*<6 Lqw1 Frqi1 rq Duwl�fldo Qhxudo Qhwzrunv/ sdjhv
89;~8:8/ Orqgrq/ XN/ 4<<61 Vsulqjhu1

^45` W1 Yloopdqq/ U1 Ghu/ P1 Khuupdqq/ dqg W1 Pduwlqhw}1 Wrsrorj| Suhvhuyd0
wlrq lq Vhoi~Rujdql}lqj Ihdwxuh Pdsv= H{dfw Gh�qlwlrq dqg Phdvxuhphqw1
LHHH Wudqvdfwlrqv rq Qhxudo Qhwzrunv/ ;+5,=589~599/ 4<<:1

^46` W1 Yloopdqq dqg P1 Khuupdqq1 Pdjql�fdwlrq frqwuro lq qhxudo pdsv1 Lq
Surf1 Ri Hxurshdq V|psrvlxp rq Duwl�fldo Qhxudo Qhwzrunv +HVDQQ*<;,/
sdjhv 4<4~4<9/ Euxvvhov/ Ehojlxp/ 4<<;1 G idfwr sxeolfdwlrqv1
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